Potassium- and ionophore A23187-induced discharge of secretory protein in guinea pig pancreatic lobules. Role of extracellular calcium.
Elevated concentrations of potassium chloride (50 to 120 mM) in the incubation medium stimulated in vitro discharge of secretory protein from guinea pig pancreatic lobules. The effect of potassium was not inhibited by 10(-4) M atropine, sodium substitutes, or 10(-5) M tetrodotoxin. Exposure of lobules to elevated concentrations of potassium chloride did not increase the release of tissue lactic dehydrogenase and resulted in the appearance of exocytotic images detected by electron microscopy. The time course and extent of discharge due to 75 mM KCl were similar to those caused by the ionophore A23187 and the secretory effect of both agents depended on extracellular calcium and intracellular energy reserves. Potassium chloride stimulation of 75 mM increased the influx of extracellular calcium by 49%, as measured by net 45Ca uptake. Optimal carbamylcholine chloride or pancreozymin stimulation consistently showed a greater effect on discharge than optimal KCl or A23187 stimulation and the additional effect depended on the ability of these physiological secretagogues to recruit calcium from intracellular sources. Potassium chloride stimulation did not result in cyclic GMP elevations in the presence of atropine and those elevations due to A23187 stimulation were small (21 to 30%) and dissimilar both in character (calcium dependence) and time course compared to those resulting from the physiological secretagogues. These findings allow us to define two interrelated pathways which couple hormonal stimulation and discharge of secretory protein in the exocrine pancreas.